SUMMARY Protection
for polymeric surfaces is needed to make them durable in the low Earth orbital environment, where oxidation by atomic oxygen is the predominant failure mechanism. Thin film coatings of oxides such as silicon dioxide are viable candidates to provide this protection, but concern has been voiced over the ability of these coatings A directed beam of oxygen ions was produced by mean:: of an end Hall ion source (Commonwealth Scientific _nc.). Oxygen ions at at, energy of approximately 57 eV at a flux of approximately 8.5x1016 atoms/(cm _ -sec) were used to expose the samples in a vacuum chamber whose pressure was lO -4 torr during operation with a base pressure of 10.6 torr.
The beamwas a mixture of 0+ and 02+. The samples were located approximately 25 cm downstream of the ion source on a water cooled samp]e holder. A water cooled shield between the cathode filament and the samples was used to reduce the heat arriving at the samples from the filament.
This source was used in conjunction with the asher to determine the role of atomic oxygen arrival directionality and energy on undercutting. Figure  5 contains the photomicrographs of these samples after exposure.
RESULTS
A]though undercutting is present for the sample exposed in the energetic directed beam ( fig.  5(b) ), the extent of undercutting in comparison tO the size of the defect is smaller than for the plasma asher exposed defects. This is illustrated in figure  6 .
In general, the radius of undercutting compared to the defect size is smaller for larger defects in both cases as would be expected. A directed atomic oxygen beam rotating around a surface, which is closer to the arrival in LEO, would tend to produce moT-e undercutting than a fixed directed beam.
CONCLUSIONS
Tests to date have shown that the growth of undercutting appears to be limited with atomic oxygen exposure on coated polyimide surfaces in which the protective coating stays in contact with the substrate.
Therefore, the production of defect free coatings, although desirable, is not as important as the ability of the coating to remain intact as undercutting occurs. Thus deposition of low intrinsic stress, tear resistant films may be critical to long term durability in LEO. Large defects do not produce proportionately large areas of undercutting, therefore size should not cause great concern provided the defects are not long and interconnecting which could provide a structurally weak point.
Methods of ground evaluation for defects should involve the testing of coupons of the coated material with ground based atomic oxygen plasma devices in order to accurately determine the numberof defects produced. The numberof defects on the surface produced in the coating process and the mechanical integrity of the coating, are quality control issues extremely pertinent to the survival of polymers to be used on Space Station Freedomand for other LEOspace systems if long term durability against attack by atomic oxygen is to be achieved. 
